The recent Perspective by Richard Schilsky (Nature Rev. Drug Discov. 9, 363-367; 2010) 1 suggests that the 'future is now' for personalized medicine in the treatment of cancer 1 . Examples of genetic analyses that drive clinical decision-making in cancer include the use of imatinib in the treatment of chronic myeloid leukaemia with BCR-ABL translocations; using gefitinib or erlotinib to treat lung cancer with epidermal growth factor receptor (EGFR) mutations; treating human epidermal growth factor receptor 2 (HER2/neu)-positive patients with breast cancer with trastuzumab; and not using EGFR monoclonal antibodies in patients with colon cancer tumours harboring KRAS mutations.
The sequencing of normal DNA and tumour DNA is now common practice. However, there is little use for large-scale genome or exome sequencing of patient and tumour DNA in the clinical environment unless the results can provide guidance to selecting a specific therapy.
The ability to measure changes in genes known to be involved in various cancers at high frequency has made it possible to define tumours by their molecular pathology, as well as their cellular pathology 2 . Several mutant gene profiling sets are being used today in the routine analysis of cancers in the clinic. A group of researchers at Massachusetts General Hospital, USA, have established the Translational Research Laboratory (TRL), which performs a broad genotyping screen in tumours, termed SNAPSHOT (http://www2.massgeneral.org/ pathology/molecularpathology.htm). The Dana-Farber Cancer Institute, USA, has a similar profiling set called Oncomap 3 and researchers at the Memorial Sloan Kettering Cancer Center, USA, are using Sequenom's gene set. Several different methods are being used to type these mutations including TaqMan PCR assays, Sanger DNA sequencing and mass spectrometry. It will not be long before these traditional methods are superseded by cheaper digital higherthroughput DNA sequencing systems that can measure changes in gene expression and detect mutations at the same time 4 .
As a consequence of these gene profiling studies, physicians are being left with the increasingly complex question of which drugs to use to treat tumours that have one or more of these cancer-associated molecular defects. There are two aspects to this challenge: one is the ability to define the molecular defect or defects in the tumour, and the other is access to available drugs on the market (or in clinical development) that are likely to be appropriate for the treatment of that subclass of disease in the context of other relevant (chemo) therapies.
We considered it worthwhile to compare the common genetic lesions that have been found in various cancers (by both DNA sequencing and other discovery techniques) against the current pharmacopoeia available for their treatment. Table 1 shows a matrix of the kinase genes that carry mutations or that are overexpressed in certain types of cancer, plotted against the currently available drugs on the market. At this stage the study has been restricted to genes encoding protein kinases, including receptor tyrosine kinases, and to small molecule compounds. The various monoclonal antibodies that target the EGFR or vascular endothelial growth factor (VEGF) receptors, HER2 or other targets as described in the Perspective by Schilsky have not been included.
Of particular note are the gatekeeper residue mutations in BCR-ABL, KIT and platelet-derived growth factor receptor (PDGFR), which lead to imatinib resistance and the equivalent EGFR T790M mutation, which causes resistance to erlotinib and geftinib 5 . Therapeutic options available for patients with drug-resistant tumours are important, and new drugs are now being tailored to overcome resistance mutations.
There are other examples of drugs that are currently in development, for which knowledge of the molecular defects in a tumour informs the stratification of patients. The most pertinent examples are PLX4032 for patients with the BRAF V600E mutation in melanoma and the use of crizotinib (a MET inhibitor that blocks ALK) for the treatment of non-small cell lung carcinoma with ALK translocations or for the treatment of neuroblastoma with ALK-activating mutations or overexpression 6, 7 . Although the numbers are currently small this matrix of 'genes versus drugs' is growing rapidly and will expand dramatically as our understanding of tumour mutations increases and as new inhibitors with different specificities emerge. A more extensive analysis comparing many of the kinase inhibitors in late-stage development against this same set of genes is available on request.
The therapeutic impact of personalized health care utilizing robust diagnostic assays and selected therapies will be considerable. Information such as that provided by Table 1 above will be needed to inform oncologists and allow them to treat patients in a more personalized way. 
AURK, Aurora kinase; CDK5, cyclin-dependent kinase 5; EGFR, epidermal growth factor receptor; FGFR, fibroblast growth factor receptor; HER, human epidermal growth factor receptor (also known as ERBB2); IGF, insulin-like growth factor; JAK, janus kinase; PDGFR, platelet-derived growth factor receptor; PI3KCA, phosphoinositide-3-kinase catalytic subunit alpha; PLK1, polo-like kinase 1; VEGFR1, vascular endothelial growth factor receptor 1 (also known as FLT1); VEGFR2, vascular endothelial growth factor receptor 2 (also known as KDR). The ticks refer to those kinases that are inhibited by the relevant drug. *The genes were selected from a variety of sources including RefS 2,5 and http://www.sanger.ac.uk/genetics/CGP/cosmic (version 46). ‡ See the following website for more information about the drugs: http://www.cancer.gov/drugdictionary/. § Dasatanib has a broad specificity inhibiting SRC family members and ephrin receptors 
